Regulation of angiotensin II-stimulated osteopontin expression in cardiac microvascular endothelial cells: role of p42/44 mitogen-activated protein kinase and reactive oxygen species.
Using spontaneously hypertensive and aortic banded rats, we have shown that expression of myocardial osteopontin, an extracellular matrix protein, coincides with the development of heart failure and is inhibited by captopril, suggesting a role for angiotensin II (ANG II). This study tested whether ANG II induces osteopontin expression in adult rat ventricular myocytes and cardiac microvascular endothelial cells (CMEC), and if so, whether induction is mediated via activation of mitogen-activated protein kinases (p42/44 MAPK) and involves reactive oxygen species (ROS). ANG II (1 microM, 16 h) increased osteopontin expression (fold increase 3.3+/-0.34, n = 12, P < 0.01) in CMEC as measured by northern analysis, but not in ARVM. ANG II stimulated osteopontin expression in CMEC in a time- (within 4 h) and concentration-dependent manner, which was prevented by the AT1 receptor antagonist, losartan. ANG II elicited robust phosphorylation of p42/44 MAPK as measured using phospho-specific antibodies, and increased superoxide production as measured by cytochrome c reduction and lucigenin chemiluminescence assays. These effects were blocked by diphenylene iodonium (DPI), an inhibitor of the flavoprotein component of NAD(P)H oxidase. PD98059, an inhibitor of p42/44 MAPK pathway, and DPI each inhibited ANG II-stimulated osteopontin expression. Northern blot analysis showed basal expression of p22phox, a critical component of NADH/NADPH oxidase system, which was increased 40-60% by exposure to ANG II. These results suggest that p42/44 MAPK is a critical component of the ROS-sensitive signaling pathways activated by ANG II in CMEC and plays a key role in the regulation of osteopontin gene expression. Published 2001 Wiley-Liss, Inc.